A novel type of short- and medium-chain acyl-CoA hydrolases in brown adipose tissue mitochondria.
Acyl-CoA hydrolase activities were studied in brown adipose tissue from hamsters. A latent activity was observed in isolated mitochondria. Two peaks of activity were clearly visible in mitochondria, one with an optimum at propionyl-CoA ("short-chain hydrolase") and one with an optimum at nonanoyl-CoA ("medium-chain hydrolase"); there was only low activity toward palmitoyl-CoA and longer-chain acyl-CoAs. In subcellular fractionation experiments, the activity of the short-chain and the medium-chain hydrolase fully followed that of the mitochondrial matrix marker enzyme 2-oxoglutarate dehydrogenase. The specific activity of the hydrolases in the mitochondrial fraction was doubled after cold acclimation. beta-NADH inhibited the short- and medium-chain hydrolases; alpha-NADH, NADPH, and NAD+ were without effect. ADP stimulated the short- and medium-chain hydrolases; ATP and AMP were practically without effect. Evidence is presented to indicate that NADH and ADP interact on the enzyme at the same site and that ADP is essential for the maintenance of the short- and medium-chain enzyme activities. A positive effect of KCl was found on the short- and medium-chain hydrolase activities. Also, the divalent ions Ca2+ and Mg2+ were stimulatory, but only Ca2+ was able to overcome NADH inhibition, possibly due to interaction directly with NADH. It is concluded that brown adipose tissue mitochondria, besides a conventional type of acyl-CoA hydrolase, contain two species of a novel type of acyl-CoA hydrolases which are characterized by being regulated by ADP and NADH (interacting at a common site) and by having an obligatory requirement for ADP.